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© A pad for use in an air bag device. 



© The present invention provides a pad (13) for an air bag device (11) which eliminates the need to form a 
core layer separately and then to form a top layer using the core layer as an insert, which can greatly reduce the 
number of man-hours for production and simplify an injection forming mold. The pad main body (13) is formed 
in a single layer of a thermoplastic elastomer (TPE) having a low temperature tensile strength T B (-35 • C): 200 - 
500 kgf/cm 3 , while the average thickness of the upper wall portion of the pad main body is set in a range of 2.5 - 
^ 6 mm. A continuous developing groove portion (19) is provided which has a remaining thickness set in a range 
of 0.3 - 1 .5 mm and the back side included angle a of 30 - 90 • . 
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BACKGROUND OF THE INVENTION 

The present invention relates to a pad for covering an outer, or upper, surface of an air bag device 
which is installed for example, to a steering wheel of a car or to an instrument panel. Particularly the 

5 present invention relates to a pad for use in an air bag device which is formed in a single layer of a 
thermoplastic elastomer (TPE) that can be manufactured with high productivity. 

Conventionally, a pad for use in an air bag device is manufactured from polyurethane material foamed 
by reaction injection forming (RIM) wherein a net insert is embedded in the polyurethane material. The net 
insert is embedded to reinforce the outer wall portion of the pad when the air bag is inflated. The 

w conventional manufacturing method, however requires of a large number of man-hours for production of an 
air pad due, in part, to separate operation required to set the net insert; and further, the thermosetting 
polyurethane material used is not recyclable, to name but two. 

Several pads have been proposed to overcome these, and similar problems. For example, Japanese 
Patent Publication No. Hei. 3-189252. discloses a pad consisting of a combination of integrally formed and 

75 core layers; the top layer being formed of a first soft resin material (a styrene-system TPE) and the core 
layer formed of a second resin material (an olefin-system resin) which is harder than the first resin material. 
This combination pad, however, requires the prior formation of the core layer in a separate procedure with 
the top layer being later formed around the core, using the core layer as an insert. This separate step 
increases the number of man-hours for production. Further, the insert forming complicates the structure and 

20 design of the mold. Figure 7 is an illustration of a pad composed of a core layer (a hard resin layer) 111 
and a top layer (a soft resin layer) 113. 

Another conventional air bag device proposes injection molding TPE in a single layer, as shown in Fig. 
8. When such an air bag is expanded (inflated), however, such an air bag cover is unacceptable, principally, 
for the following reasons, which are explained with reference to Fig. 7. 

25 An air bag 115, while it is folded, is disposed adjacent to the back surface of a pad develop portion, or, 
that portion of the pad which splits when the bag is inflated, 117. When the air bag 115 is inflated, a great 
frictional resistance is produced between the inner surface of the pad develop portion 117 and the air bag 
115. As a result, the pad develop portion 117 is pulled instantly with a great force by the air bag 115 and 
thus a great stress is given to the hinge portion "H" of the pad develop portion 117 and to a pad side wall 

30 portion 119, which continuously adjoins the hinge portion H. Accordingly, the pad must be designed in such 
a manner that it can withstand such stress. Such design limitations reduce the number of useful materials 
as well the ultimate shape of the pad. Such limitations are even more extreme when the pad 110 is formed 
of a TPE single-layer product substantially excluding an insert, because there must be used a soft material 
which has a good cold resistance (i.e., one which has a low brittle temperature). 

35 

SUMMARY OF THE INVENTION 

The present invention provides a pad for use in an air bag device which eliminates the need to 
separately form a core layer to be used in subsequent insert forming of a top layer, thus reducing the 
40 number of required man-hours and simplifying the structure and design of the injection mold. 

A pad according to the present invention is further described, in various embodiments, by means of the 
following structure. 

According to one embodiment of the present invention, there is provided a pad to cover an outer 
portion of an air bag device. The present pad includes a pad main body having a continuous groove portion 
45 which, when the air bag is inflated, will be broken to allow the outer wall portion of the pad main body to 
separate. 

According to one aspect of the invention, the pad main body is formed in a single layer of a styrene- 
system TPE or a polyester-system TPE having a low temperature tensile strength T B (-35 • C); 200 - 500 
kgf/cm 2 (19.6 - 49 MPa) and an outer wall portion average thickness of 2.5 - 6 mm, where the developing 

50 groove portion has a remaining or narrowed thickness of 0.3 - 1.5 mm. Further, the inner side included 
angle of the developing groove portion is set in a range of 30 - 90 • . 

In a further embodiment the present invention, provides a pad for use in an air bag device to cover an 
outer surface of the air bag device, composed of a pad main body including a continuous developing 
groove portion which, when the air bag is inflated, will be broken to allow an outer wall portion of the pad 

55 main body to develop, in which the pad main body is formed in a single layer of a thermoplastic elastomer 
(TPE) having a low temperature tensile strength T B (-35 *C); 200 - 500 kgf/cm 2 (19.6 - 49 MPa) where the 
outer wall portion of the pad main body has an average thickness of 2.5 - 6 mm. The developing groove 
portion, preferably, has a remaining or narrowed thickness of 0.3 - 1.5 mm and the inner side included 
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angle of the developing groove portion is set in a range of 30 - 90 • . 

One skilled in the art will appreciate that the present invention eliminates many of the limitations of 
conventional air bag pad devices. Accordingly, it is an object of the present invention to provide an air bag 
device which prevents production of a great tension force in a pad develop portion when an air bag is 
5 inflated. 

In attaining the above object, according to another aspect of the invention, there is provided an air bag 
device in which an air bag while folded is included adjacent to the inner surface of a pad develop portion 
and at least the pad develop portion inner surface is formed of a thermoplastic elastomer layer, such that at 
least one of the inner surface of the pad develop portion or the outer surface of the air bag facing the inner 
w surface of the develop portion include a layer provided to reduce friction. 

One skilled in the art will appreciate that although the present invention is described in further detail as 
a steering wheel air bag cover formed of a single-layer injection molding of TPE, the invention is not limited 
to the one embodiment, but it may comprise an air bag device of a type, for example, for use in a steering 
wheel, a passenger's seat or, alternatively, a pad formed of two layers. 

75 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a longitudinal section view of a half section of an air bag device, showing a pad according to the 
invention mounted to the air bag device; 
20 Fig. 2 is an enlarged section view of a portion designated by II in Fig. 1; and 
Fig. 3 is a plan view of the pad shown in Fig. 1 . 

Fig. 4 a longitudinal section view of another embodiment of a pad according to the invention, showing 
how to mount the pad into an air bag device; 
Fig. 5 is a plan view of the pad shown in Fig. 4; 
25 Fig. 6 is a longitudinal section view of another embodiment of a pad according to the invention, showing 
how to mount the pad into an air bag device. 

Fig. 7 is a longitudinal section view of a conventional pad composed of a single layer; and 

Fig. 8 is a longitudinal section view of a conventional pad composed of a core layer and top layer. 

30 DETAILED DESCRIPTION OF THE INVENTION 

The instant invention will be described, in one embodiment, with reference to Figure 1. 

The invention provides a pad to cover an outer surface of an air bag device 1 1 and includes a pad main 
body 13. The pad main body 13 in turn includes a continuous developing groove portion 19 which, when 
35 the air bag is inflated, will be broken to allow an outer portion 17 to develop. In this structure, although the 
shape of the developing groove portion 19 is not limited to a specific shape, normally, it may be 
constructed in an H-like shape as shown in Fig. 3. 

According to this embodiment, the pad main body is formed in a single layer of a thermoplastic 
elastomer (TPE) having a low temperature tensile strength T B (-35 *C): 200 - 500 kgf/cm 2 (19.6 - 49 MPa) 
40 within an average thickness of the outer wall portion of the pad main body being, preferably, 2.5 - 6 mm. 
However, the low temperature tensile strength T B (-35 *C) is preferrably 300 - 400 kgf/cm 2 . 

If the low temperature tensile strength of the thermoplastic elastomer used is less than the above 
preferred range, the developing groove portion 19 may be prematurely broken by an external force other 
than the preferred bag inflation. Further, if the low temperature tensile strength exceeds the above range, 
45 the developing groove portion may not be broken smoothly when the air bag is inflated. 

If the average thickness of the outer wall portion is less than the preferred thickness, i.e., less than 2.5 
mm, then the shape of the pad main body cannot be sufficiently retained. If the outer wall portion average 
thickness is larger than 6 mm, the weight of the pad main body is undesirably increased. Further, 
preferably, the average thickness of a peripheral wall portion 21 may be set in a range of 2.5 - 6 mm 
so depending, for example, on considerations of shape retention. Often, as partially shown in Fig. 1 , a plurality 
of reinforcing ribs 23 may be properly interposed between the outer peripheral portion inner surface of the 
outer wall portion 17 and the outer periphery of the peripheral portion 21. 

One skilled in the art will appreciate that the TPE of the present invention may be any available such 
that the material satisfies the properties described above. Applicable TPE's may be, for example, a styrene- 
55 system TPE, a polyester-system TPE and the like. However, a styrene-system TPE which is subjected to a 
polymer blend with a olefin-system resin (PP, PE) may be used. 

Examples of styrene-system TPE include any one of an SBS(polystyrene-polybutadiene-polystyrene 
block copolymer)-system TPE including polybutadiene as its soft segment , an SIS(polystyrene- 
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polyisoprene-polystyrene block copolymer)-system TPE including polyprene as its soft segment, an SEBS- 
(polystyrene-polyethylene/polybutylene-polystyrene block copolymer)-system TPE including polyolefin as 
its soft segment, and the like. In these TPEs, the SEBS TPE is desirable because it does not include a 
double bond between molecules and is excellent in weatherability, wear resistance, thermal resistance and 
5 the like. A Tuftec (manufactured by Asahi Chemical Industry Co.) of the SEBS-system TPE, and the like 
can be used. 

Examples of polyester-system TPE, include both a polyester/polyether type TPE and a polyes- 
ter/polyester type TPE. Polyester/polyether type TPE includes polyester such as polybutylene phthalate or 
the like as a hard segment, and polyether such as polytetramethylene glycol ether (PTMG), PTMEGT (a 

70 condensation product of PTMG and terephthalic acid), as a soft segment. Polyester/polyester type TPE 
includes polybutylene phthalate or the like as a hard segment, and aliphatic polyester such as polycaprolac- 
tone or the like as a soft segment. Preferably, a Romod (manufactured by General Electric Co.) and a 
Hytrel (manufactured by Du Pont Co.) of a polyester/polyether type TPE are used. 

According to another embodiment of the present invention, the remaining thickness t of the developing 

75 groove portion 19 is set in a range of 0.3 - 1.5 mm (preferably, 0.5 - 1 mm) and the inner side included 
angle of the developing groove portion 19 is set in a range of 30 - 90* (preferably, 50 - 70'). If the 
remaining thickness of the developing groove portion 19 is less than 0.3 mm, the developing groove portion 
19 may be prematurely broken by an external force other than bag inflation. When the remaining thickness 
exceeds 1.5 mm, in this embodiment, there is a possibility that the developing groove portion 19 may not 

20 be broken when the air bag is inflated. Further, when the inner side included angle is less than 30°, then 
the surface of the pad can be easily torn whereas, if the angle exceeds 90*, the developing groove portion 
may not be broken smoothly. Because the outer side included angle of the developing groove portion 19 
has little influence on the developing action of the outer wall portion 17, the groove shape and included 
angle may be selected with greater freedom. 

25 An area which provides a hinge portion H shape when the outer wall portion is developed, or split, is 
adapted to have a thickness smaller than the average thickness of the outer wall portion 17, normally, a 
thickness of 2 - 4 mm, so that the develop portion can be easily developed. 

A method of manufacturing the pad of the present invention is described, in one embodiment, below, as 
a representative example. 

30 A compound of the above described polystyrene-system TPE or polyester-system TPE is injected into 
a forming mold as a forming material. The material is formed to produce a pad. In this production, 
according to demand, the surface of the molded or produced pad may be coated with a weatherable paint 
to finish the pad. Such a pad 13 is then assembled to an inflator 25, to which an air bag 15, disposed above 
a boss (not shown) of a steering wheel, is assembled, by a rivet 29 or the like through a retainer 27. 

35 By setting the low temperature tensile strength of a TPE material in a given range and also specifying 
the remaining thickness and lower side tapered shape of the developing groove portion, even when the pad 
is formed of the TPE material in a single layer, as will be shown in test examples to follow, the present 
invention provides a pad wherein the developing ability of the pad will not be impaired when the pad is 
inflated. Therefore, there is eliminated the need to form a core layer separately, followed by insert forming a 

40 top layer using the core layer as an insert, which has been required in the conventional pad. Thus, the 
present invention greatly reduces the number of man-hours for production and further simplifies the 
structure of a forming mold used when the pad is formed. 

Japanese Patent Publication No. Hei. 2-171364, discloses a technical concept including a pad for use in 
an air bag device which is formed of a TPE in a single layer. This reference, however does not disclose nor 

45 suggested the concept of the present invention which includes a specific material property (low temperature 
tensile strength) of a TPE to a given range in combination with a structure and thickness for the inner side 
included angle and developing groove portion such that the developing ability of the develop portion is 
improved when the pad is inflated. 

The following comparative data illustrates the superior properties according to the present invention. 

50 
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*) Material obtained by improving the quality of an item on the market. 



By use of materials shown in Table 1, pads were formed according to the respective embodiments of 
45 the invention and comparisons. Urethane-system TPEs were used for comparison purposes. Comparison 1, 
a TPE material manufactured by Dainippon Ink and Chemicals, Inc. was used. In comparison 2, a TPE 
material manufactured by Nippon Elastrun Co. was used. 

The specifications of the pads were as follows: 

Type A - Outer wall portion area: 300 cm 2 , Outer wall portion average thickness: 5 mm, Developing 
so groove portion remaining thickness: 1.0 mm, Developing groove portion back side included angle: 60 

Type B - Outer wall portion area: 270 cm 2 , Outer wall portion average thickness: 4.5 mm, Developing 
groove portion remaining thickness: 0.5 mm, Developing groove portion back side included angle: 50*. 
The pads were respectively assembled to an air bag device similar to one to be installed to an actual 
car and then inflation tests were conducted at temperatures shown in Table 1. The pads were visually 
55 observed and reported in Table 1 wherein, O indicates proper development; A indicates that the pad was 
torn in part; and x indicates that the pad was scattered or unacceptably torn. It can be understood from 
Table 1 that the respective embodiments of the invention provide a superior product while the comparisons 
provide unacceptable products, especially at lower temperatures. 
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Table 1, also includes data of the physical properties of the materials used. Physical property data was 
obtained by preparing and measuring test pieces. 

Tests of the (1) tensile strength (T B ): ASTM D638, (2) tensile extension (E B ): ASTM D638, and (3) Izod 
impact strength: ASTM D256 were conducted and the results are reproduced in Table 1 . 

s In another embodiment the air bag device of the present invention will be described with reference to 
Fig. 4, which includes an inflator 121, an air bag 115 and a pad 110, respectively mounted through a 
retainer 123 to the inflator 121. 

In the illustrated air bag device, the air bag 115 while folded is contained adjacent to the inner, or back, 
surface of a pad develop portion 117. As shown in Fig. 4, the pad 110 is formed in a single layer of a TPE. 

w Further, the pad 110 includes a developing groove portion 118 which adjoins continuously the inner, or 
back, surface of the pad and also which, when the air bag is inflated, will be broken to allow the develop 
portion 117 to develop. The entire shape of the developing groove portion 118 is not limited to a specific 
shape but, normally, may be formed in an H-like shape. 

While the TPE is not limited to a specific thermoplastic elastomer (TPE), a styrene-system TPE, a 

75 polyester-system TPE, an olefin-system TPE, thermoplastic rubber (TPR) and the like way be conveniently 
used for this purpose. In the styrene-system TPEs, a SEBS-system TPE is preferable which essentially 
does not include a double bond in its principal chain but is excellent in weatherability, heat resistance, low 
temperature shock resistance and the like. 

In this embodiment, the present invention includes a slidability, or, stress-reducing processed layer 127 

20 which is formed in at least one of the inner, or, back, surface 117a of the pad develop portion 117 and the 
air bag surface 115a facing the back surface 117a. The slidability processed layer 127 may be formed in 
either of the pad develop portion back surface 117a or air bag surface 115a. Coating and performance 
considerations however, often make it more operationally advantageous for the stress-reducing layer to be 
formed only on the pad develop portion inner surface 117a. 

25 When the slidability processed, or, stress-reducing layer 127 is formed only on the air bag surface 
115a, not only may the operability be suboptimal, but also, subsequent to the air bag inflation, there is a 
possibility that the pad develop portion inner surface 117a may come into contact with the air bag surface 
115 in which the slidability processed layer 127 is not formed. In such a case, there is a concern that the 
performance of the present invention may be suboptimal. To eliminate such a concern, it is necessary to 

30 form the slidability layer substantially on the whole surface of the air bag 115 in an effort to assure proper 
contact and increased slidability. 

The slidability processed layer 127 is not limited to a specific embodiment but may be included in any 
embodiment of the present invention, provided that, even if it is exposed to a high heat and vibratory 
conditions, it will not slip off from a surface to be processed and a friction coefficient reducing operation 

35 thereof will not decrease greatly. However, the following embodiments are preferable. In the following 
representative description, the coating can be made by various means depending, in part, on the coating 
materials employed; that is, the coating may be applied by brushing, spraying, or dipping the coating 
material, or rubbing with a solid member made of a bar-shaped sliding material. 

By way of example of the slidability processed layer 127, a sliding coated film is formed on the inner 

40 surface (a hatch portion shown by a dotted line in Fig. 5) 117a of the pad develop portion 117. As a single 
coating material, there are available a urethane-system coating material, a fluorine-system coating material, 
a silicone-system coating material and similar coating materials. 

As occasion demands, a surface to be treated is previously treated with a primer as will be determined 
by one skilled in the art. In these coating materials, the urethane-system coating material or film is 

45 preferable from the point of view of the film contactability and the like. As a composite coating material, 
there can be used a mixture of a co-cement, which is produced by diluting the same or similar material of 
the pad main body with a solvent, with a solid lubricant powder. In this case, as the solid lubricant, there 
can be used graphite, molybdenum disulfide, boron nitride, graphite fluoride, tungsten disulfide, Teflon, and 
the like. As occasion demands, such solid lubricant powder can be added to the above-mentioned single- 
so system coating material. To form the lubricant processed layer, talc, a solid surface active agent, wax, 
paraffin, polyamide, or the like may be coated onto the pad develop portion inner surface 117a or air bag 
surface 115a. 

The present invention including such a stress-reducing layer may be further described by the following 
performance characteristics. When the air bag is expanded (the air bag is inflated), and the pad is 
55 developed, the air bag 115 is inflated while it is rubbing against the pad develop portion inner surface 117a. 
According to the present invention, because at least one of the pad develop portion back surface 117a and 
the air bag surface 115a includes the slidability processed layer 127, there is less friction resistance 
between the two surfaces. This eliminates the possibility that the pad develop portion 117 will be pulled 

6 
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instantly with a great force by the air bag 115, with the result that the hinge portion H and the pad side wall 
portion 119, continuously adjoining the hinge portion H, are free from great stress. 

The invention has been described above by way of a single layer pad. However, the invention is not 
limited to this but, alternatively, the present invention can also apply to other types of pads such as a pad 
s 110A which is shown in Fig. 6. In this pad 110A, a core layer 111 is inserted, a top layer 113 is produced 
by injection forming a TPE material, and the TPE material is disposed behind the pad develop portion 
117A. 

Due to the inclusion of the slidability, or stress-reducing layer, formed on at least one of the develop 
portion inner surface and the air bag surface facing to the develop portion inner surface, the air bag device 
w according to the invention provides the following operational effects. 

Upon inflation, the air bag rubs against the pad develop portion inner surface. The slidability processed 
layer is formed, however, on at least one of the pad develop portion inner surface and air bag surface, 
resulting in a decrease in frictional resistance is produced between the two surfaces. This eliminates, or 
greatly reduces, the possibility that the pad develop portion will be pulled instantly with a great force by the 
75 air bag. As a result, stress applied to the hinge portion of the pad develop portion and a pad side wall 
portion will be reduced, allowing greater freedom of design and material. 

Description is given below of tests conducted to confirm the outstanding results provided by the present 
invention. 

Each of the TPE materials shown in Table 2 is injection formed into a single layer pad 110 having a 
20 shape shown in Figs. 4 and 5. With respect to the pads 110 respectively formed in this manner and having 
the following specifications, the slidability processed layer 127 is formed in the develop portion back, or, 
inner surface 117a according to the following methods. 

The respective pads 110 were mounted to an air bag device similar to one to be installed in an actual 
car and, for each of the pads 110, an inflation test was conducted at an atmospheric temperature of 85 *C. 
25 One skilled in the art will appreciate that a high atmospheric temperature such as 85 °C will provide 
conditions where the friction coefficient of the TPE material is expected to be grater than at lower 
temperatures. 

The development of the test pads were visually observed and the results are reported in Table 2 as 
follows. The acceptable developed state was marked with 0; when a crack occurred in a part of the pad, A 
30 was used; and when the pad was scattered, x was used. As can be understood from Table 2, in both 
comparison examples in which no slidability processed layer was formed, abnormal and unacceptable 
results occurred on the pad surface, while no abnormal phenomenon and acceptable results were achieved 
in both embodiments according to the present invention. 

In Table 2, the physical properties of the respective materials used are stated for reference. The 
35 physical properties data at room temperatures are taken from the physical properties data published by the 
respective manufacturers. The respective physical properties data are tested with respect to (1) the tensile 
strength (T B ): ASTM D638, (2) the tensile extension (E B ) ASTM D638, (3) the tear strength (T R ): JIS K6301, 
and (4) the hardness: JIS K6301 or ASTM D2240. 

Pads of the following dimensions were used; area of the upper, or, outer, wall portion: 300 cm 2 ; average 
40 thickness of the outer wall portion: 5 mm; remaining thickness of the developing groove portion: 1.0 mm. 

The slidability processed layer VP921 (manufactured by Nagashima Tokushu Toryo Co.), which is a 
urethane type primer, was coated by spraying and was dried by wind with subsequent application of Sun 
Coat Grace (of a double liquid system; manufactured by Nagashima Tokushu Toryo Co.) spray coating 
which was hardened under conditions of 80 • C x 30 min. 
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Claims 

40 1- A pad for use in an air bag device comprising a pad main body including a continuous developing 
groove portion which, when an air bag is inflated, will be broken to thereby allow an outer wall portion 
of the pad main body to be developed, characterized In that; 

said pad main body is formed in a single layer of a styrene-system thermoplastic elastomer having 
a low temperature tensile strength T B (-35 *C): 200 - 500 kgf/cm 2 (19.6 - 49 MPa), said outer wall 
45 portion having an average thickness of 2.5 - 6 mm; and 

said developing groove portion having a thickness of 0.3 - 1.5 mm at the thermoset point. 

2. The pad according to claim 1 , in which the back side included angle of said developing groove portion 
is in the range of 30 - 90 0 . 

50 

3. The pad according to claim 1 , further comprising: 

a slidability processed layer formed on at least one of the inner surface of the develop portion of 
the pad main body and the outer surface of said air bag facing to the develop portion inner surface 
when the air bag device is assembled. 

55 

4. A pad for use in an air bag device comprising a pad main body including a continuous developing 
groove portion which, when an air bag is inflated, will be broken to thereby allow an outer wall portion 
of the pad main body to be developed, characterized In that; 

8 
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said pad main body is formed in a single layer of a polyester-system thermoplastic elastomer 
having a low temperature tensile strength T B (-35 - C): 200 - 500 kgf/cm 2 (19.6 - 49 MPa), said outer 
wall portion thereof having an average thickness of 2.5 - 6 mm; and said developing groove portion 
having a thickness of 0.3 - 1 .5 mm at the narrowest portion. 

5 

5. The pad according to claim 4, in which the back side included angle of said developing groove portion 
is set in the range of 30 - 90 • . 

6. The pad according to claim 3, further comprising: 

70 a slidability processed layer formed on at least one of the inner surface of the develop portion of 

the pad main body and the outer surface of said air bag fading to the develop portion inner surface 
when the air bag device is assembled. 

7. A pad for use in an air bag device comprising a pad main body including a continuous developing 
75 groove portion which, when an air bag is inflated, will be broken to allow an outer wall portion of the 

pad main body to develop, characterized in that: 

said pad main body is formed in a single layer of a thermoplastic elastomer having a low 
temperature tensile strength T B (-35 # C): 200 - 500 kgf/cm 2 (19.6 - 49 MPa), said outer wall portion 
having an average thickness of 2.5 - 6 mm; and 
20 said developing groove portion having a thickness of 0.3 - 1 .5 mm at the narrowest point, and the 

back side included angle of the developing groove portion is in the range of 30 - 90 • . 

8. The pad according to claim 7, in which said thermoplastic elastomer is one of a styrene-system 
thermoplastic elastomer and a polyester-system thermoplastic elastomer. 

25 

9. The pad according to claim 7, further comprising: 

a slidability processed layer formed on at least one of the inner surface of the develop portion of 
said pad main body and the surface of said air bag facing develop portion inner surface when the air 
bag device is assembled. 

30 

10. An air bag device in which a folded air bag is disposed adjacent to an inner surface of a develop 
portion of a pad and at least the inner surface of the develop portion is formed of a thermoplastic 
elastomer layer, characterized by comprising: 

a slidability processed layer, formed on one or both of said develop portion inner surface and the 
35 surface of said air bag facing to said develop portion inner surface for reducing a tension force in the 
develop portion when the air bag is inflated. 

11. The air bag device according to claim 10, wherein said slidability processed layer is made of one of a 
urethane-system coating material, a fluorine-system coating material, and a silicone-system coating 

40 material. 

12. The air bag device according to claim 10, wherein said slidability processed layer is made of a mixture 
of a co-cement, which is produced by diluting the same or similar material of the pad main body with a 
solvent, further comprising a solid lubricant powder. 

45 

13. The air bag device according to claim 12, in which said solid lubricant powder is selected from the 
group consisting of graphite, molybdenum disulfide, boron nitride, graphite fluoride, tungsten disulfide, 
and Teflon. 

50 
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FIG. 1 
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FIG. 3 
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FIG. 5 
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